The purpose of this study was to investigate the association between diabetes and depressive symptoms among Korean women.
and diabetes is the 5th cause of death in Korea with a diabetesrelated mortality rate of 21.5 per 100,000 people in 2011. 2) Reported prevalence of depressive symptoms has ranged from 12.8% to 38.9% in Korea 1, 3) but the prevalence of depression that had been diagnosed by a doctor was 3.4%. 1) Depression is a common, underestimated, often chronic illness, which causes a high economic burden for society. 4) Previous studies have shown that depression is higher in individuals with diabetes compared to those without diabetes. 5, 6) The presence of depression is associated with treatment nonadherence, 7) poor glycemic control, 8) increased health care utilization, 6) increased complications, 9) impaired quality of life, 10) and increased mortality rate.
INTRODUCTION
Diabetes and depression are major health problems in Korea.
The prevalence of diabetes was estimated to be 10.1% in 2010 1) Korean J Fam Med depression are considered a form of management for diabetes.
Understanding the factors associated with depression in diabetics is helpful for physicians to identify depression.
A previous study in which subjects were included from a university hospital in Seoul demonstrated that the prevalence of depressive symptoms was 20.4% in individuals with diabetes. 12) Because a relatively small number of subjects with diabetes in a specific hospital were included in the study and there was no comparison with depression between subjects with diabetes and without diabetes, there was insufficient data on the relationship between diabetes and depressive symptoms in the Korean general population. As the proportion of individuals who were aware of their diabetes was about 72% among all diabetics in the general population, 1) there have been few studies including all Korean diabetics until now. Furthermore, there is a lack of data about the treatment of depression in individuals with diabetes.
In addition, women experience depression twice as often as men and women with depression more frequently experience guilt, anxiety, increased appetite and sleep, weight gain, and comorbid disorders. 13) For these reasons, we investigated the relationship between diabetes and depressive symptoms among women, who are more likely to experience depression, using a nationally representative data of Korean.
METHODS

Study Subjects
This study was based on data from the fifth Korean National We considered women who reported that their menstruation had ovaries in some studies. 19) Subjects were requested to provide information on their level of psychological stress (none, low, moderate, and extreme). Stress level was grouped as none/low or moderate/extreme.
Statistical Analysis
All analyses were performed by reflecting weighted values at the stratification of the samples applied to the KNHANES.
The characteristics of the study subjects were compared using
Pearson's chi-square test. In addition, mean values and standard deviation for age were compared using Student t-test. Multiple logistic regression analysis was used to determine the relationship between diabetes and depressive symptoms, as well as between diabetes and treatment of depression. The first model showed the crude odds ratios (ORs) and the second model included age.
The third model included age, household income, education, marital status, current job status, current smoking status, high risk drinking, regular exercise, obesity, abdominal obesity, hypertension, dyslipidemia, coronary heart disease, stroke, chronic renal disease, arthritis, cancer, menstrual status and level of stress to adjust for socio-demographic, lifestyle variables, and comorbidities as the well-known risk factors of depression. 3, 15) The ORs of depressive symptoms and treatment of depression according to glucose control (HbA1c < 7% or ≥ 7%) were obtained after additionally adjusting for diabetes related variables
(diabetes duration and current therapeutic status), using the logistic regression analysis (model 4).
All statistical analyses were performed with IBM SPSS ver.
20.0 (IBM Co., Armonk, NY, USA). P-value < 0.05 was considered significant for all these tests.
RESULTS
Characteristics of Korean Women According to Diabetes Status
The prevalence of diabetes in Korean women ≥ 30 years was 10.1% in 2010 to 2011. Among Korean women with diabetes, 71.8% of subjects reported that they had been diagnosed with diabetes and 28.2% of subjects were newly diagnosed with diabetes in this study.
Women with diabetes were more likely to be older, single/ divorced/widowed, have a lower education and have a lower household income than women without diabetes. The proportions of current job status (employed), current smoking status, high risk drinking, regular exercise, and pre-menopausal status were higher in women without diabetes than those with. The proportions of chronic diseases such as obesity, abdominal obesity, hypertension, dyslipidemia, coronary heart disease, stroke, chronic renal disease, arthritis, and cancer were significantly higher in women with diabetes.
The proportions of women with moderate or extreme stress and depressive symptoms were significantly higher in women with diabetes. The proportion of depressive symptoms in the diabetic women was 22.6% compared with 15.8% in the nondiabetic women. The proportion of subjects being treated for depression with or without diabetes was 1.7% (Table 1) .
Diabetes-Related Variables of Diabetics
Because 28.2% of diabetics were diagnosed with diabetes in this study and 3.9% of diabetics did not know when they had been diagnosed with diabetes, the missing data of diabetes Among the subjects with diabetes, the proportion of those who were taking oral medication was 58.1%, which was the highest. The proportion of subjects with controlled diabetes (HbA1c < 7%) was 51.5% (Table 2) . 
Risk Factors for Depressive Symptoms among Subjects with Diabetes
In the analysis limited to subjects with diabetes, subjects with uncontrolled diabetes (HbA1c ≥ 7%) had 1.31 (95% CI, Values are presented as number (%).
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subjects with controlled diabetes after adjusting for all covariates (Table 4) . Subjects who were being treated with insulin had 1.54 (95% CI, 1.52 to 1.56) times higher odds of depressive symptoms compared to those not being treated with insulin.
DISCUSSION
Some studies suggested that the presence of diabetes increases the odds of comorbid depression. 5, 8) Another study showed that depressive symptoms were associated with a higher risk of developing type 2 diabetes. 20) In our study, 22.6% of Korean women with diabetes exhibited depressive symptoms. The proportion of individuals who were aware of their diabetes was about 71.8% among all diabetics in the general population. 28.2% of subjects were newly diagnosed with diabetes in this study. Subjects who had been diagnosed with diabetes before this study seem to feel depressive symptoms more than subjects who were diagnosed with diabetes in this study due to an additive effect of the perception of having a chronic disease. Subjects with uncontrolled diabetes tended to show more severe depressive symptoms, leading to treatment for their symptoms, and it is possible that the use of certain treatments of depression affects glucose homeostasis and insulin sensitivity. 22) Socioeconomic inequality in depression is heterogeneous and varies according to the way psychiatric disorder is measured. 23) Among Korean women diabetics, increasing odds of depressive symptoms were observed according to higher income, higher education and younger age.
As previous studies have found, current smoking, obesity, and menopausal status increased the risk of depressive symptoms in our study. 24, 25) A previous study showed no statistically significant association between abdominal obesity and depression among Korean women. 24) But this study showed an inverse relationship between abdominal obesity and depressive symptoms among women diabetics.
Decreasing odds of depressive symptoms were observed in patients with longer diabetes duration, but it is difficult to identify the relationship between depressive symptoms and diabetes duration because the missing value of diabetes duration is 32.1%.
Similar to a previous study in Korea, subjects who were being treated with insulin had 1.54 times higher odds of depressive symptoms compared to those not being treated with insulin.
26)
The main strength of this study lies in the analysis of a nationally representative sample of Korean women concerning the public health issues of diabetes and depressive symptoms.
Previous studies included patients with diabetes from a specific hospital (selection bias). 12, 27) This study includes all subjects with diabetes and compares depression between subjects with diabetes and without diabetes.
This study has several limitations. First, the cross-sectional design of this study lacks the power to prove causality, and follow-up studies are needed to establish a causal relationship. A cross-sectional design did not allow us to draw causal inferences from the observed relationships. Second, we found no other covariates. We did not assess all diabetic complications because KNHANES is not a survey only for diabetes and does not provide all data related to diabetes complications. We did control for other comorbidities including diabetic complications such as neuropathy and peripheral artery disease. We did not determine whether patients with diabetes had type 1 or type 2 diabetes.
However, the incidence rate of type 1 diabetes in Korea is very low, reported as 1.41 per 100,000 people. 28) Therefore, we assumed that most patients in the study population had type 2 diabetes. We did not take into account genetic factors, 29) or dietary patterns that affect glycemic control in subjects with diabetes. 30) In conclusion, diabetes is associated with an increased risk of depressive symptoms among Korean women, yet those who are diagnosed with diabetes are treated for depression less often.
In addition, depressive symptoms are more prevalent in subjects with uncontrolled diabetes. Our results show that physicians should manage individuals with diabetes in consideration of the presence of depressive symptoms, especially in those with uncontrolled diabetes.
